wa az/,0sli~~ 1 *@G00002* 1'CT/D~02/ 01 1 1 7 Method and device for
preventing slag fromflow ng al ong when tapping a nolten netal The

i nvention relates to a nmethod for preventing slag f al ong where
tapping a nolten notel out of a netall urgical vesselm“MMMﬂmU WmFels can be,
far exanpl e but not exclusively, vessels such S

production, in other words a converter, or the vessel 01"8nh electrlc
furnace. In the following, the invention will be presented using the

exanple of an electric furnace. Such a Vessel has a Iy oval or
pear - shaped shape when viewed fromthe tap, mhereby lm@ |ng S
n the normal

provided in tyre front bottomregion that conmes to a poL
position, i.e. before tapping, the level of the nelt is appraX|nater 1m

to 1.5Wd Q2AV81ME t ap openi ng. 1 PET/DE02/01117

Method and device for prevent;ng slag from flowing along when
tapping a molten metal

The invention relates to a method for preventing slag from flowing

along when tapping a molten metal out of a metallurgical vesgsel.

These vessels can be, for example but not exclusively, vessels such
as those used for steel production, in other words a converter, or

the vessel of an electric furnace.

In the following, the invention will be presented using the example

of an electric furnace.

Such a vessel has an approximately oval or pear-shaped shape when
viewed from the top, whereby the tap opening is provided in the
front bottom region that comes to a point. In the normal position,
i.e. before tapping, the leve]l of the melt is approximately 1 m to

1.5 m above the tap opening.

This tap opening is plugged up with a £fill material and is closed
off by means of a slide at the bottom. The Fill material forms a
hill that projects into the container interior, above the tap

opening.

For tapping, i.e. for filling the melt into the pan in which the
steel is subjected to secondary metallurgy processes, the vessel is
pivoted into the tapping position, so that the tap opening now

forms the lowest region of the vessel. In this position, the slide



This tap opening as plugged up~with a fill material and is closed off by

‘means of a slide at the bottom The fill material forns a hill, that
projects into the container interior, above the tap opening. Far tapping,
i.e. for filling the nelt into the pan in which the steel is subjected to

‘'secondary netal lurgy processes, the vessel iC pivoted auto the tapping
position, so that the tap opening now forns the | owest region of the
vessel. In this position, the slide wo 02/081759 2 PC, T/ nEQ2/ 01117 is
opened and the fill material in the tap open~.ng :is renoved. The
outflowing tttelt fornms a vortex {vortex effect) above the tap gpening,
whi ch vortex entrains the slag floating an the nelt, by neans of the
suction effect, and this is undesirable for netallurgical reasons.

Met hodsgk ngywo g 64 now for preventing or reducing this vad t. -have
not proven %@ %e useful up to the present. The invention ?i:§22§quyﬁg1gésed

on the task o conducting a nethod of the type stated initially, in such a
way that elimnation of the vortex Effect as discussed is possible in

Si l e nner. Another, ta f the jnventigoqn is to indicate a device for
mp f@'opene ang £he Eklf material {h the tap opegang is removed.

The outflowing melt forms a vortex {(vortex effect) above the tap
opening, which vortex entrains the slag floating on the melt, by
means of the suction effect, and this is undesirable for
metallurgical reasons.

Methods ‘known until now for preventing or reducing this vortex

effect have not proven to be useful up to the present.

The invention is therefore based on the task of conducting a method
of the type stated initially, in such a way that elimination of the

vortex effect as discussed is possible in simple manner,

Another {ask of the invention is to indicate a device for

implementing the method.

The invention accomplishes the first part of the task using the

following process steps:

a) pivoting the vessel into the tapping position;

b) blowing gas through the channels that surround the tap
opening, counter to the flow direction of the liquid metal,
when tapping the melt located in the vessel;

c) opening the tap opening;

d) pivoting the vessel back, until the tap opening is no longer
covered by the melt;

e) ending the blowing in of gas,



inplenmenting the nmethod. The invention acconplishes the first part of the
task using the follow ng process steps: a) pivoting the vessel into the
tappi ng position; b) blowi ng gas through the channels that surround the tap
openi ng, counter to the flow direction of the liquid netal, when tapping
the nmelt located to the vessel; c) opening the tap opening; d) pivoting the
vessel back, until the tap gpening is no | onger covered by the nelt; e)
ending the blowing in of gas. wo oz/oal~5~ 3 Tt ].s known to blow gas into

a nelt:.

WO 02/081759 3 PCT/DE02/01117

Tt is known to blow gas into a melt,

In the secondary metallurgical treatment of the steel being
produced, gasg is blown into the melt from below, through the bottom
of the pan, in order to produce a circulation process in the melt,
so that homogenization of the melt temperature as well as of the

alloy components dissolved in the melt is achieved.

In such gas flushing systems, square or round nozzle blocks are set
into the bottom of the pan, with conically shaped scouring blocks
set into them, which are designed in such a way that the gas can
stream into the melt through them. Several types are known, for
example porous scouring blocks, slotted scourers, star scourers,

etc.

In order to prevent the gas from exiting out of the scouring blocks
on the side, these scouring blocks are surrounded with a metal

mantle.

The height of the steel level in the pan, above the scouring

blocks, is up to 4 m.

When the gas is blown into the melt from below, a so-called "bald
head" is observed at the gsurface of the melt. As the name allows
one to presume, the melt surface is absolutely free of foreign

bodies at this location.



'PCT/ nEO2/ 01117 In the secondary netal |urgical treatment. of the steel being
produced, gas is blown Into tt~ie nelt from bel ow, through the bottom of
the pan, in order to produce a circulation process in the nmelt, so that
honogeni zation of the nelt tenperature as well as of the alloy Conponents
di'ssolved in the nelt is archieved. In such gas flushing system, square or
round nozzle bl ocks are set into the bottomof the pan, with conically
shaped scouring blocks set into them which are designed in such a way
that the gas can streaminto the nmelt through them Several types are
known. for exanple porous scouring blocks, slotted scourers, sitar
scourers, etc. 7n order to prevent the gas fromexiting out of the
scouring blocks on the side, these scouring blocks are surrounded with a

nmetal  mantgdze.oghtygohei ght of the steel lyevel. ire the pan,p €0 117
scouring blocks, is up to 4 m Wen the gas is blow into t gﬁne%?@}ron1

bel ow, a so-called "bald head" is observed at. the surface of the nelt. As
the nane allows one to presune, the nelt surface a s absolutely free of
foreign bodies at this location. wo 02/081759 4 The invention) takes
advantage of this effect. PCT/DEO02/01117

The invention takes advantage of this effect.

The tap opening in the vessel of an electric furnace (analogous to
a converter) is formed by so-called interchangeable pipes, several
of which, on top of one another, form the openihg, which becomes
narrower towards the bottom. Such interchangeable pipes consist of
magnesite, corundum concrete, or similar refractory materials.
These interchangeable pipes are surrounded by tap framing blocks,
whereby a join exists between the interchangeable pipes and the tap
framing blocks, which join is filled with a refractory material.
Towards the bottom, this system is closed off by means of a so-
called cup block. In this connection, the opening of the cup block

can be closed off by means of a slide.

According to the invention, it is now provided that similar to the
scouring stones just mentioned, agially extending channels are
provided in the wall of the interchangeable pipes (at least the top
one or the top two), which channels open into the interior of the

vessel. The channels are connected with a gas Supply.

As soon as the vessel has been tilted into the tapping position,
the supply of gas is started. The gas that exits from the channels
removes the hill formed of fill material above the tapping opening.
Then the slide is pivoted away below the cup block, and the fill
material within the tap opening is removed. The melt can now flow

out into the pan, whereby the aforementioned vortex forms above the



The tap opening an the vessel of an electric furnace (anal ogous to a
converter) is forned by so-Called interchangeabl e pi pes, several of which
on top of one another, formthe opening, which becones narrower towards
the .bottom Such interchangeabl e pi pes consist of nmagnesite, corundum
concrete, or simlar refractory materials. These interchangeabl e pipes are
surrounded by tap fram ng-bl ocks, whereby a join exists between the

i nt erchangeabl e pi pes and the tap fram ng blacks, which joinis filled
with a refractory material., Towards the bottom this systemis closed
of'f: by means of a so called cup black. In this connection, the opening
of the cup bIock can be closed off by neans of: a slide. According to the
i nvention, is now provided that simlar to the scouring stones just

nent i ongd, o Axdéd 19 extendi ng channels gre provided in the Q
|nterchanged&?e ﬁ?pes (at least the togJI one or the top tRSMQDEﬁﬁ/9ﬂ11'

channels open into the interior of the vessel. The channels are connect ed
with a gas supply. As soon as the vessel has been tilted into the tapping

posi ti n, t he su pIy f as is started._The as that exits fromthe
channelots P QAT theTﬁﬁel 195%r TRARE of LPYFI 1ﬁﬁt3e2h8| meddv e ques Lhppi Hgald

openi ntheaklienas h@eskirdpels Faﬁt%edt@d\ﬂ%hgﬁhgi" %;?]ﬂaﬁiﬁ{j? b's%‘i’la‘}”dt& hg,Lill.

material within the tap o~:~ening is renoved now f | ow ~Out
into tW§QﬂﬁiHQWEﬁQ$@S$heWhichementomhhbmﬁmekhfsrnsgabﬁyeﬂwyeslﬂy is

02/ 081 0, enj ie gas that flows into the nel t
for ns 3E'e "&bezﬂ!%ﬁea%é e%$|‘5‘8851<§% %%‘&tﬁﬁ’ée‘é‘?fa‘?ﬁfélanf%@%m%lhﬁt@r to
the sohé igigh RMCRSH ﬂM@ ehpRpenihiat in this region, the slay is

pressed away towards the outside Arid prevented fromflowing into the pan

through the tap opening. Blowing the gas in is continued until the vessel

has be k .and .t enin o |l on covered with nmelt.
Tt is Eﬂﬁg?égégﬁ ?%% n&tggr%§PE§§H§§ ﬁg} ghﬁage?§g§s% S theen daboterd

It is understood as a matter of course that a gas is used that does

not disturb the metallurgical properties of the melt.

In order for the gas to be able to exit from the interchangeable
pipes on the side, these are surrounded on the outside by a steel

mantle made of rust-free material.

Although it is possible that the channels pass through all the
interchangeable pipes arranged on top of one another, it is
preferably provided, however, to furnish only the top one or the
top two interchangeable pipes with chaﬁnels. These twb' top'
interchangeable pipes can also be formed in one piece and therefore

form a unit.

The arrangement and the geometry of the channels result from the
application requirements in each instance.
In the production and the geometry of the channels, it is possible

to draw on the experience gained in the field of scouring blocks.



In order for the gas to be able to exit fromthe interchangeable pipes on
the side, the.e are surrounded on the outside by a steel mantle nade of
rust-free material. Although it as possible that trig channels past through
all the interchangeabl e pipes arranged on top of one another, it S.s
preferably provided, however, to furnish only the top one or the top two

i nt erchangeabl e pipes with channels. These two top i nterchangeabl e pipes
can al so be farmed xn one piece and therefore forma unit. The arrangenent
acid the geonetry of the channels result fromthe application requirenments
in each instance. In the production and the geonetry of the channels, it is
possible to draw an the experience gained in the field of scouring bl ocks.
WO 02/08' 1759 6 PCT/ D~02/ 01117 In order to be able to apply the gas

uni fornky be/ekh7tbe gascarrying channg{s, the botton1chawﬁﬁ i
i nterchangeabl e pipe is provided with an annul ar chanber "a {ééyézgiﬁiﬂn

into which all the channels open, and into which t2~.e gas supply pipe
options, which pipe is arranged, for exanple, in the region between the
i nter. changeabl e pipes and the tap fram ng bl ocks that surround them
Tree already existing joint between the two el enments can be utilized for
this puiposedenr t® dreooatel ¢/ster appledths Yae aiiidien1Pftdéh811l the gas-

i nt erchan eablewgipes t hat do not have any channels. I'n order to prevent

el ect r i TAf Y 4P KV Ditro Uhkebgikon ipinnedi-sasrydng theprchesyeaicte quips
damage, ; & 34861 d0a apde 1 1,2l I v&l rgpose t it her | the netallic
sheath of 1:'E:the netal | urgijaf:lglatrﬁ\[/%ga?elcﬁ%% Te agar%%“e?)é’gttrog’c&n otwéﬁﬁhalai]as
t he gastbepphgnpébesyperor andcdetdi wpich thaigad lsupply Sipatepdie §aSich
supply'ﬁgges IéOﬁ] t he é;ewgial. that is applied to the nmetallurgica
vessel P P%he an%ﬁE?Qﬁé i | 11 %e SPET8fed B& okheusihgiawniivgeeeand the
expl ai negkeFcliepd &1 &epBhbs and the tap framing blocks that surround
them. The already existing joint between the two elements can be
utilized for this purpose, or a groove is provided in the outside

of the interchangeable pipes that do not have any channels.

In order to prevent electrical sparkover onto the gas supply pipes
and their destruction or damage, Claims 10 and 11 alternatively
propose to either lay the metallic sheath of the metallurgical
vessel to the same electrical potential ag the gas supply pipes,
or, according to Claim 11, to insulate the gas supply pipes from

the potential that is applied to the metallurgical vessel.

‘The invention will be presented below, using drawings, and

explained in greater detail.
The drawings show:
Fig., 1: a vessel of an electric furnace in cross-section:

Fig. 2: the tapping system of a vessel according to Fig. 1 in a

perspective view, and in cross-section;



The drawi ngs show. Fig. 1: a vessel of an electric. furnace in
cross-section; Fig. 2: the tapping systemof a vessel according to Fig. 1
in a perspective view, and in cross-section; wo 02/081759 7

FCT/ bt~',02/011 17 Fig. 3 a special enbodi nent of an interchangeabl e pi pe,
in Cross-section; r'ig. 4a to 4c: three possible channel geonetries~in the
I nt erchangeabl e pipes. 1'ig. 1 shows the vessel of an electric furnace for
steel. production in |engthw se cross-section, the vessel being
identified, in general, with the reference nunber 1. In a top view, the
vessel 1 has an approxi mate pear shape, whereby the tap opening 4 is

| ocated in the bottom3 of the vessel 1, at tYie end 2 i:hat cones to a
sharper, point. The anode 5 is arranged in ttie approximtely central
regi on ofotte/ (&It 258M 3. The cathode and7the | z.d of. the wegyeko2y/® 1naty
shown. The vessel 1 can be tilted about an axis that passes perpendicul ar
t hrough the plane of the paper. Scrap is primarily malted in this vessel
1, whereby the nP].t: achieves the level indicated with 6 after the
mel ti ng process.

Fig. 3 a special embodiment of an interchangeable pipe, in
cross-section;
Fig. 4a to 4c: three possible channel geometries in the

interchangeable pipes.

I'ig. 1 shows the vessel of an electric furnace for steel production
in Jengthwise cross-section, the wvessel being identified, in
general, with the reference number 1. 1In a top view, the vessel 1
has an_apprOximate pear shape, whereby the tap opening 4 is located
in the bottom 3 of the vessel 1, at the end 2 that comes to a
sharper point. The anode 5 is arranged in the approximately
central region of the bottom 3. The cathode and the lid of the

vessel are not shown.

The vessel 1 can be tilted about an axis that pasges perpendicular
through the plane of the paper. Scrap is primarily mclted in this
vessel 1, whereby the melt achieves the level indicated with 6

after the melting process.

I'ig. 2 shows the tapping system with the tap opening 4, on a larger
scale. In the present case, this tapping system is composed of
five interchangeable pipes 7, 7', arranged on top of one another,
the opening diameters of which become smaller towards the bottom.
The interchangeable pipes 7, 7' are sgurrounded by cubically
structured tap framing blocks 8, whereby the join 9 between the

interchangeable pipes 7, 7' and the tap framing blocks 8 is filled



Y~'i1g. 2 shows the tapping systemwith tY-e trap opening 4, on a |arger
scale. In the present case, this tapping systemis conposed of five

~. ni ~erchangPahl e pipes 7, 7', arranged on tap of one another, the opening
di ameters of which becone snaller towards the bottom The interchangeabl e
pipes 7, 7' are surrounded by cubically structured tap fram ng bl ocks 8,
whereby the loin 9 between the interchangeable pipes 7, 7' and the tap
fram ng blocks 8 is filled wo 0z/o0sl~5~ e PC T/ DEp2/01117 with a
refractory material. The tapping systemis closed off at the bottom by
means of a cup block 10, the opening of which can be closed with a slide,
riot shavers. '"t'he top two inte.rrhanc~eak~l e pipes 7' have channels 11
arranged to extend axially in the pipe wall, which channels produce a

connect iy@n getgageret h~ interior of thegvessel 1 and an anyHm@i, et
12, which is provided at the bottomof the bat.tom interchaggggﬁﬁg pi pe

7'. A gas supply line 13 that leads to the boi,i,om between the
i nt erchangeabl e pipes 7 and the tap framng blocks 8 and is passed at a

sl ant towards the outside between the  bottomtap fram ng bl qck and. t he
cup bl oé%ﬁ&‘p@nsrqfrﬁ%tt%é' dHh ratlranl 'cha%%réi@l%‘?.ﬁl.’sge@h ffs © oﬁﬁgsiog&e al
enbodi myHe ®otdon ByefreBARIBEDL, 83pPhPEK 10, HHS cpeit Mg drnaeail & i 7'
i s conposed of two parts, namely d? an inside part 14, which has a coni cal
st ruct urddesgse Wdisy: Bhelddiesi aet whewine of this cone narrows towards the
top. This inside cone 14 inserted into an outside part 15, the inside
surface of. which is structured to be conplenentary to the outside surface
of the s dep tmondntérchahgeabilewpibesugh aavienk®dnekRargaablar mmed/ 'td s
shown in Fig. 4G Tﬁre t he Channel s 11 for the(ﬁgs supply. are forned by

[

the grodies 1o p¥d 811Kt 0iPhet Bt sPiResfitbe ofb Ghanne kHnPreaues héy
possi bl & Jrfelc&S ol HGdRNPEL S 16RBRE-S&FN {8k Fi8ss8® 3N%ng an annular

chamber 12, which is provided at the bottom of the bottom
interchangeable pipe 7'. A gas supply line 13 that leads to the
botiom between the interchangeable pipes 7 and the tap framing
blocks 8 and is passed at a slant towards the outside between the
bottom tap framing block 8 and the cup block opens into the annular

chamber 12.

Fig. 3 shows a possible embodiment of an interchangeablce pipe 7'.
This interchangeable pipe 7' is composed of two parts, namely of an
inside part 14, which has a conical structure, whereby the outside
mantle of this cone narrows towards the top. This inside cone 14
is inserted into an outside part 15, the inside surface of which is
structured to be complementary to the outside surface of the inside’

cone 14.
A top view of such an interchangeable pipe 7' is shown in Fig. 4c.
Here, the channels 11 for the gas supply are formed by the grooves

molded into the outside surface of the inside cone 14.

Other possible forms of the channels can be seen in Fig. 4a and



WO 02/081759 9 Fig. fib. >~CT/17.E02./011 17 7n ~'ig. 4a, the Ckiar~nFls 11
are structured as radially arranged slits, while the channels are forned
by a plurality of bares Xn the exanple of. F~g. 4b. OQther geonetries or
enbodi ments of. the channels are possible, for exanple channels in star
shape or the like. The nethod according to the invention will be briefly
presented in the following: After the nelting process, the vessel 1 is

ti pped forward, so that the tap opening 4 fornms the | owest part of the
vessel 1. As soon as the vessel is in this position, the process of bl ow ng
gas into the nelt by way of the channels 11 is started. Only then is the

t appi ng system opened, so that the nelt can flaw down through the tap
opening ~ Inta a pan that is placed underneath it snot Shawn). Bl ow ng gas

into t giié%gﬁgﬂ?y of the channels ;19has the result thf%%@?ﬁEB??QSﬁ&?”

of a vor he tap opening A is”counteracted, so na s can
be entrained into the pan through the tap opening 4 by this vortex. A
so-call ed "bald head" forns above the tap opening 4 because of the gas
that is blown an, i.e. this is a region in which the slag is forced away
to t}' Bigi dtb- |

In Fig. 4a, the channels 11 are structured as radially arranged
slits, while the channels are formed by a plurality of bores in the

examnple of Fig. 4h,

Other geometries or embodiments of the channels are possible, for

example channels in star shape or the like.

The method according to the invention will be briefly presented in

the following:

After the melting process, the vessel 1 is tipped forward, so that

the tap opening 4 forms the lowest part of the vessel 1.

As soon as the vessel ig in this position, the process of blowing
gas into the melt by way of the channels 11 is started. Only then
is the tapping system opened, so that the melt can flow down
through the tap opening 4 into a pan that is placed underneath it
(not shown). Blowing gas into the melt by way of the channels 11
has the result that the formation of a vortex above the tap opening
4 is counteracted, so that no slag can be entrained into the pan

through the tap opening 4 by this vortex.

A so-called "bald head" forms above the tap opening 4 because of
the gas that is blown in, i.e. this is a region in which the slag

is forced away to the side.



W 02/0%$1759 10 PC: T/1~E02/01 1 1 7 Wen the frill level in the pan has
reached the desired value, the vessel 1 is pivoted beck . Wen the tap
opening 4 is no longer. covered by nelt, the gas supply is shut off. W
/081759 11 Cainms PCI/T~E42/01 1 i 7 1. Method for preventing slag from
flowi ng al ong when tapping a nolten nmeta] out. of a nmetallurgical vessel,
characterized by the process steps:

WO 02/081759 10 ' PCT/DE02/01117

When the fill level in the pan has reached the desired value, the

vessel 1 is pivoted back.

When the tap opening 4 is no longer covered by melt, the gas supply
is shut off.



a) pivoting the vessel. (1) into the tapping position; b} blow ng gas
t.hrough the channels (11) that surround the tap opening {4), counter to
the flow direction of the liquid nmetal, when tapping the nelt located in
the vessel (1); G opening the tap opening (4); d) pivoting the vessel
(1} back, until the tap opening (4) 1is no longer covered by the nelt; e)
ending the blowing in of gas. 2. Device for inplenenting the nethod
according to Claiml at a netallurgical vessel, wherein the tap opening is
formed by interchangeabl e piper formed of wear-resistant refractory
material, arranged an top of one another, which are enclosed by tap
fram ng bl ocks, whereby the lower end of: the tap interchangeable system
formed in this way is formed by a cup block, against which a slide that

cl oses ofdf 0dymeapeyy ng rests, charactepiyzed in that axiall S
channels (11) that arG open at both end; of the pipe (7") %Cﬁqg)%%)rov/id&g' 7in

the pipe wall. of at least the interchangeable pipe (7') that opens into
the interior of the WD 02/081759 12
Claims:
1. Method for preventing slag from flowing along when tapping a

molten metal out of a metallurgical vessel, characterized by

the process steps:

a) pivoting the vessel (1) into the tapping position;

b) blowing gas through the channels (11) that surround the
tap opening (4), counter to the flow direction of the
liquid metal, when tapping the melt located in the vessel
(1);

a) opening the tap opening (4);

d) pivoting the vessel (1) back, until the tap opening (4)
is no longer covered by the melt;

e) ending the blowing in of gas.

2, Device for implementing the method according to Claim 1 at a
metallurgical vessel, wherein the tap opening is formed by
interchangeable pipes formed of wear-resistant refractory
material, arranged on top of one another, which are enclosed
by tap framing blocks, whereby the lower end of the tap'
interchangeable system formed in this way ig formed by a cup
block, against which a slide that closes off the opening
rests, |
characterized in that
axially extending channels (11) that are open at both ends of
the pipe (7') are provided in the pipe wall of at least the

interchangeable pipe (7') that opens into the interior of the



L' CT/ DEO2/ 01117 vessel, which channels are connected with a gas supply (13)
at the pipe end facing away fromthe interior. of the vessel. 3. Device
according to Claim?2, characterized in that the interchangeabl e pipe/ pipes
(7") in whose walllwalls the gas-carrying channels (11) are arranged,
is/are surrounded by a sheet-neta] mantle of stainless steel. 4. Device
according to Ca.aimZ or 3, characterized iri that the channels (11) are
radially arranged slits that surround the pipe opening. S . Device
according to C].a:i m1 or 3, characterized ~.n that the channels (11}
are uniformy distributed bores that surround the pipe opening. 6. Device
according to Claim2 ar 3~ characterized in that the channels {11) are

formed by .t i tice that occurs when thF interchangeable pipe (7' )
i's conpoégdegfpgigg§nically structured §%si dQ pa. pe (14) aHGTéPﬁgééébibé
pi pe (15) structured to be conplenentary to it, acid when channel f orm ng
grooves are provided ether in the outside surface of the inside cone (14)
or. .in the inside surface of the outside cone

vessel, which channels are connected with a gas supply (13) at

the pipe end facing away from the interior of the vessel.

3. Davice according to Claim 2,
characterized in that
the interchangeable pipe/pipes (7') in whose wall/walls the
gas-carrying channels (11) are arranged, is/are surrounded by

& sheet-metal mantle of stainless steel,

4, Device according to Claim 2 or 3,
characterized in that
the channels (11) are radially arranged slits that surround

the pipe opening.

n

Device according to Qlaim 2 or 3,
characterized in that
the channels (11) are uniformly distributed bores that

surround the pipe opening.

6. Device according to Claim 2 or 3,
characterized in that
the channels (11) are formed by the interstice that occurs
when the interchangeable pipe (7') is composed of a conically
Structured inside pipe (14) and an outside pipe (15)
structured to he complementary.to it, and when channel-forming
grooves are provided either in the outside surface of the

inside cone (14) or jin the inside surface of the outside cone



WJ 02/ 0%$1759 13 (15) . PCT/DEO02/01117 7. Device according to one of O ains
2 to 6, characterized in that ~. he gas supply (13} to the interchangeable
pi pe/ pi pes that have the channels opens into an annul ar chanber (12) that
i.s arranged bel ow the | owest channel -carrying interchangeable pipe and

I npacts all the channels. 8. Device according to aim7, characterized in
that the gas supply (13) consists of a pipe that opens above the cup bl ock
(10) into the join {9) between.,the interchangeable ~ pipes (7) and the
tap fram ng blocks (8), and is guided axially fromthere to the annul ar
chanber (12) . 9. Device according to one of Clains ? to 8, character. | zed
In that the interchangeable pipes (7') that have the channels {11) forma

unit.
WO 02/081759 13 PCT/DEQ2/01117

(15).

7. Device according to one of Claims 2 to 6,
characterized in that
the gas supply (13) to the interchangeable pipe/pipes that
have the channels opens into an annular chamber (12) that is
arranged below the lowest channel-carrying interchangeable

pipe and impacts all the channels.

8. Device according to Claim 7,
characterized in that
the gas supply (13) consists of a pipe that opens above the
cup block (10) into the join (9) between the interchangeable
. pipes (7) and the tap framing blocks (8), and is guided

axially from there to the annular chamber (12).

9. Device according to one of Claims 2 to 8,
characterized in that

the interchangeable pipes (7') that have the channels (11)

form a unit.

10. Device according Lo one of Claims 2 to 9,
characterized in - that
the metallic sheath of the metallurgical vessel lies at the

same electrical potential as the gas supply pipes.

11. Device according to one of Claims 2 to 9,



10. Devine according to one of Clains 2 to 9, characterized in~t:hat the
metallic sheath of the netallurgical vessel lies at the sane electrica
potential.. as the gas supply pipes. 11. Device according to one of C ains
2 to 9, WD 02/081759 14 PCT/ DE02/01117 characterized in that the gas
supply pipes axe insulated with regard to the potential that lies at the
nmet al | urgi cal vesse

WO 02/081759 14 PCT/DE02/01117

characterized in that
the gas supply pipes are insulated with regard to the

potential that lies at the metallurgical vessel.



